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Description 

Field of the Invention 

5 KLISKS S2ET 1 " to a formulation for *° M6 • of sexual horrt ™ es to th « «—* 

Description of the Related Art 

to [0002] Nasal drug delivery offers many advantages that include rapid adsorption due to abundant capillary vessels 
nnn^i 36 » I ' avoidance of hepatic first-pass metabolism, utility for chronic medication and ease of administration' 

2EL I" T V ' m 10 ' ar9e and/ ° r f ° nl2ed m0,ecU,eST lip °P hi,ic Pharmaceutical compounds having a 

sufficiently low molecular weight in general are readily adsorbed by the mucous membrane of the nose. For such drugs 
It fs possible to obtain pharmacokinetic profiles similar to those obtained after intravenous injection 
15 [0004] However, maintaining constant 

problematic because of the rapid mucociliary clearance of the therapeutic agent from the site of deposition resulting In 
cavity SPan ° f tlmS aVa,l0We for absor P tlon and of tne presence of enzymes that may cause degradation in the nasal 

[0005] A Jot of efforts have been made to overcome these limitations Including the use of bioadhesive systems that 
Increase residence time in the nasal cavity, the use of enhancers to improve permeability of the nasal membrane or the 
use of stabilizers that prevent degradation of drugs. * 
[0008] Thus In GB 2 237 51 0 the use of bioadhesive microspheres has been proposed by DANBIOSYST UK Ltd. and 
In WO 98/47535 the use of in-situ gelling pectin formulations by DANBIOSYST UK Ltd. 

[0007] Investigations on the nasal absorption of sexuaf steroids, rather small and lipophilic compounds, have shown 
that they are readily absorbed by the mucous membrane of the nose and are found very quickly In serum Due to this 
fact to the short half-life of the compou nds and to li mited possibilities for formulating nasal application forms with sustained 
release their use in clinical practice has been limited up to now because hormone replacement therapy, in general is a 
long-term application. ' 
[000BJ Several formulations were proposed for these drugs. Thus, in the case of testosterone, which is nearly wa- 
ter-insoluble and somewhat better In vegetable oU. Hussain et el., Testosterone 1 70-N, N-dimethylglyclnate hydrochlo- 
ride: A prodrug with a potential for nasal delivery of testosterone", J. Pharmaceut. Scl. 91 (3): 785-789 (2002), concluded 
that it would be an ideal candidate for nasal administration, If Its solubility in water could be increased. He proposed to 
use a water-soluble pro-drug, testosterone 17p-N.N<Hmethylgrydnate, and found serum levels equal to intravenous 
administration with peak plasma concentrations within 12 min (25 mg dose) and 20 min (50 mg dose), respectively, and 
elimination half-lives of about 55 min. It must be mentioned that this speed is not necessary/desirable because sex 
hormone replacement is not an emergency therapy. 

[0009] Ko et af.. "Emulsion formulations of testosterone for nasal administration", J. Microencaps,, 15(2): 197-205 
(1998), proposed the use of charged testosterone submicron O/W emulsion formulations (water/TweenSO. soybean oil/ 
Span80) based on the hypothesis that increased absorption Is possible upon solubflisation of the drug and/or prolongation 
of the formulation residence time In the nose. He found a higher relative bioavailability of the positively (55%) and 
negatively (51 %) charged emulsion compared to the neutral one (37%). Tmax was observed in every case at about 20 
min after administration. It is difficult to discuss these results because Ko did not take blood samples before application 
and thus It is not possible to evaluate the differences in the decrease of serum levels, although from a graph it seems 
that after intravenous application (hydroalcoholic solution) the level shows the longest elimination half time. In practice, 
<5 however, such an emulsion is not suitable because the droplet size (430 nm) is not acceptable for nasal application. 
[001 0] The solubility of progesterone in water and oil is somewhat comparable to that of testosterone, but investigators 
have had different approaches: 

[0011] Cicinelll et al., "Progesterone administration by nasal spray", Fertil Steril 56(1): 139-141 (1991), "Nasally-ad- 
ministered progesterone: comparison of ointment and spray formulations", Maturitas 13(4): 313-317 (1991), "Proges- 

so terone administration by nasal sprays in menopausal women: comparison between two different spray formulations", 
Gynecol Endocrinol 6(4): 247-251 (1992), "Effects of the repetitive administration of progesterone by nasal spray in 
postmenopausal women", Fertil Steril, 60(6): 1020-1024 (1993) and "Nasal spray administration of unmodified proges- 
terone: evaluation of progesterone serum levels with three different radioimmunoassay techniques", Maturitas 19(1): 
43-52 (1994), showed that progesterone, dissolved in almond oil (20 mg/ml) and administered by nasal spray, lead to 

55 higher bioavailability than that provided by progesterone dissolved In dimethicone or a PEG-based ointment After nasal 
application of progesterone in almond oil Cmax levels were observed after 30 to 60 minutes, decreasing significantly 6 
to 8 hours after single administration. 

[0012] Steegeetal."Bioavallabilityofnasallyadminlsteredprogesterone", Fertil Steril, 46(4): 727-729 (1986), dissolved 
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SJIih.^" t9 T e W3S f0rrnu,ated in ^hanol/propylene grycol/water however Tmax was only 5.5 min (Kumar 
e a Pharmacokinetics of progesterone after its administration to ovariectomy rhesusmonkeys by inaction S 
or nasaJ spraying", Proc. Natl. Acad. Scr. U.S.A., 79: 4185-9 (1982)) »n^ciron f inrusion, 

formuJatl - s compadson with oral administration". Boll. 
ir^^T; ( } " ; ( " 3) " lnvest, 9 ated P° wd «r mixtures (co-ground and co-lyophilized progestemne/cyclo- 

[0015] These results are qurte similar to that found for testosterone (see above) and for an already marketed aoueous 
nasal spray > containing ^stradiol, formulated in cycbdextrin (Aerodiol®). Maximum plasma I^Kn22S 
InZnl 1? deCfea f l ng to 10% of ths P eak value 2 hours already. Again, this speed is not nc^lZrZ 
SSZ ^P'acement therapy and not desirable in view.of the short elimination half-time of hormones 
1 uL Apart J ftom tne "deration/adsorption" problem shown above, in connection with sexual hormones and bioa- 

Sil LT r^ US ? ,y ,he { CrUCla ' " Ver metab ° ,ISm 8nd the Short ha,f - ,!fe ara althoughTp^^ 
JshBgI Approximately 40% of circulating plasma testosterone e.g. binds to sex hormone b^ing^io^bunn 

(8HBG). In men 2%, *n women up to 3% remains unbound (free) - and the remainder binds to albumin and other proteins 
The fracflon bound to albumin dissociates easily and is presumed to be biologically active, whereas ttie SHBG^macticm 

Tare » ° J^T determ,neS th * ^ution of testosterone In free and 

where free testosterone concentrations determine (limit) the drug s half-life 

SSL 2^!^ !TV? l 0008130 * need for a saxual hormone drug formu!atfon system that is therapeutically 
effective when administered to the nose of a patient and Is safe, stable and easily manufactured 



Summary of the invention 

25 ITmL ,n : VentQr mad9 intensive sludjes of various sexual hormone drug formulations and, as a result, surprisingly 
found ha he incorporation of the drug Into a special lipophilic or partly lipophilic system no only toSSTTSS 
bioavajiabl ty n general caused by sustained serum levels In plasma, but also to a more favourable serum MnSS 
[001 9J The Invention is related to an oil-based formulation for nasal application comprising 

30 (a) at least one sexual hormone drug; 

(b) at least one lipophilic or partly lipophilic earner, comprising at least one oil in an amount of between 60% and 
98% by weight of the formulation; and 

a compound or a mixture of the compounds having surface tension decreasing activity, in an amount effective for in situ 
generation of an emulsion upon contact of the formulation with water 

[0020] Preferred embodiments are disclosed fn the sub-claims and the following description. 
Brief description of drawing 
(0021] 



Figure 1 shows the serum levels of free testosterone at baseline and after nasal application of testosterone. 
*5 Detailed description of the Invention 

[0022] The resultant formulation is chemically and physically stable and can be a suspension or a solution of the 
pharmacologically active substance. Preferably It is filled Into a preservative-free, airless multi-dose device able to 
accurately deliver doses of the above formulation, also at higher viscosities. 

[0023] Once at the absorption site, the drug or the drug particles should be efficiently trapped at the deposition site 
and be absorbed at a predictable rate across the mucous membrane of the patient, thereby limiting possible deactivation 
by metabolizing enzymes and/or protein-binding. 
[0024] As used herein the following terms are defined as follow: 

[0025] The term "sexual hormone drug" shall mean at least one sexual hormone (such as testosterone) or at least 
one biologic pro-drug of a sexual hormone (such as androstenedione, progesterone, 17-o>hydroxyprogesterone) or at 
least one derivative of a sexual hormone (such as mestanolone and 4-chloro-1-dehydromethyltestosteron9) or a com- 
bination thereof, in a preferred embodiment the sexual hormone drug is testosterone. 

[0026] The sexual hormone drug is comprised within the formulation in an amount of from 0.5 to 6% by weight 
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Particularly useful is castor oil. 

[0029] The incorporation ^^^S^^SSlS! amount is dependent on the particular viscosity regu- 
[0030] The particular amount of o, that mMMn "J^^^J tQ e P numerate speC ific amounts for use with 
iating agent (see below) used in ^i^^iS!^ In a formulation in an amount 

specific formulations of the iiwentton. G °™^'* ^^^'£ST Z « eight mo ^ preferably between 75% and 95% 

formulation. „ nmnn „ a , i eas t a surfactant such aa, but not limited to. lecithin, fatty acid ester of 

S3 ^HSSrsi-^ 

sr?».c^— ^^^^^^ 

» *— » of *. u— °» b. «y —v * ««— »•» — . 

as follows: , -r^ fliinri into a stirrer vessel and about 75% of the viscosity regulating agent 

100391 Lipophilic Si atmo^ous dispersion of the ectlve Ingredient is obtained. 

system available from Ursstec. application a serum level of sexual hormone significantly 

[0041] By "higher avallab.tity" is meant that alltraingto prefe rebly for at least 10 hours, 

higher man baseiine Is ^^21^^^ Jformui Is the spead-llmhlng 
[0042] Because sexual hormonesj JJJ lncofporatio n of a sexuat hormone drug such as testosterone 

Simulation remaining on the mucous J£j Se mucous membrane the drug's 

(00441 On the other hand, upon contact of the tormutetion nwHh the tamHRy * ™ Th(J6 „ addj „ ^fcWe 

55 there Is no big variability in dissolution ensuring bioequlvalence. 
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• ^ _ 8 .,ected coo -JJjj; 0< " 

compound — 

Testosterone 
Aerosll® 20° 

"clsloToli^ 



^vei^ent sieved but 



DelWe^VP^fPl^L 
«2.8 mg 

4.2 mg 
5.6 mg 
127.4 mg 
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Claims 

An oil-based formula**, lor nasal application coding 

STn^^^e^ u^n con** o» the E«» 
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i J LsAtor oil. ^ 

vriLninttie amount ofc 
jrrtland WD6t preferably i 



2. The formulation aco-*tfl to claim 1. wherein said 

3. The formulation according to claim 2. wherein said 

4. The formulation according to any of claims 1 to 3, HH"* . 
weight, preferably between 85% and 95% by weight*** M 

5. The formulation according to any of the P^^^; ^'"^^^ 
selected from the group consisting of lecithin. potywalerU alco 
vlenesorbftans. of polyoxyethylene. of sucroae, «• ( btyglywrol and/or at least ond 
group consisting of sorbitol, glycerine, polyethylene^!***, erxtanacrogol glycrol tat* 

6. The formulation according to claim 5. wherein component (c) comprises en oteoyl - 
of oleoyl macrogolglycerides. 
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at around 4% by weight. 

jo or a mixture thereof. ■ . 

most preferably at around 3% by weight. 
SSS«I most preferably at around 2% by wa*ht. 
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1. Olbasierte Formulierung fur nasale Anwendung, welche 
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Menge, 
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und 95 Gew.-%, vorzugsweise zwischen 85 und 95 Gew. 7b 



55 



lierung umfattt. 



testen mit um 4 Gew.-% enthalten .st. 
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L Formulierung nach elnem der vorangehenden Anspruche, dadurch gekennzeichnet, daft sie weiter eln vrskosi- 
tatsregulierendes Mittel umfaBt 

Formulierung nach Anspruch 8, dadurch gekennzeichnet, daH besagtes viskosltatsregulierende Mittel ein Ver- 
dlckungsmittel Oder Geilerurigsmittel, das ausgewflhlt ist aus der Gruppe, bestehend aus Cellulose und Ceflulose- 
derivaten, Polysaccharfden, Carbomeren, PolyvinylaJkohol, Povidon, kolloldalem SMdumdioxid, Cetylalkoholen, 
StearinsSure, Bienanwachs, Petrolatum, Triglycerlden und Lanolin, odar eine Mischung derseJben umfafit 

10. Formulierung nach Anspruch 9, dadurch gekennzeichnet, dafi besagtes viskosltatserhflhende Mittel koiloidales 
w Siliciumdioxid ist. 

11. Formulierung nach den Ansprtlchen 8 bis 10, dadurch gekennzeichnet, daft das viskosltatsregulierende Mittel in 
der Formulierung In einer Menge von 0,5 bis 1 0 Gew.-%. vorzugswelse 0,5 bis 5 Gew.-%, bevorzugter 1 bis 3 Gew.- 
% und am bevorzugtesten mlt urn 3 Gew.-% enthalten Ist. 

15 

12. Formulierung nach einem der vorangehenden Anspruche, dadurch gekennzeichnet, daft der Sexualhor- 
mon-Arznelstoff Testosteron Ist. 

13. Formulierung nach einem der vorangehenden Anspruche, dadurch gekennzeichnet, daft der SexuaJhor- 
^0 mon-Arzneistoff in der Formulierung in einer Menge von 0,5 bis 6 Gew.~%, vorzugswelse 2 bis 4 Gew.-%, bevorzugter 

0,5 bis 2 Gew.-% und am bevorzugtesten mlt um 2 Gew.-% enthalten ist. 



Reven d I cations 

25 

1. Formulation a base d'huile pour une application nasale comprenant 

(a) au moins un medicament a base d'hormone sexuelle ; 

(b) au moins un support Hpophlle ou partiellement lipophile, comprenant au moins une huile en une quantite 
*o comprise entre 60 % et 98 % en poids de la formulation ; et 

(c) un compost ou un melange des composes ayant une activity de reduction de la tension superflcfelle, en 
une quantity efficace pour une generation in situ d'une emulsion apr6s contact de la formulation avec de Peau. 

2. Formulation salon la revendication 1, dans laquelle ladite hulle est une huile vegetale. 

35 

3. Formulation selon la revendication 2, dans laquelle ladite huile est une huHe de ncin. 

4. Formulation selon I'une queiconque des revendications 1 a 3, dans laquelle la quantite d'huile est comprise entre 
75 % et 95 % en poids, de preference entre 85 % et 95 % en poids etde maniere preferee entre toutas environ est 

<o de 90 % en poids de la formulation. 

5. Formulation selon Tune queiconque des revendications precedentes, dans laquelle le composant (c) comprend au 
moins un agent tensioactif choisi parmi le groupe constitue de lectthlne, d'ester d'acide gras d'alcoob polyvalents, 
de sorbitans, de sorb Wans polyoxyethylen6s, de polyoxyethylene, de sucrose, de polyglycerol et/ou d'au moins un 

*5 humidifiant choisi panmi le groupe determine du sorbitol, du glycerol, du polyethyleneglycol et d'un ester d'acide 

gras et de glycerol macrogol, ou un melange de ceux-ci. 

6. Formulation seion la revendication 5, dans laquelle le composant (c) comprend un ol6oyl-macrogolgtyceride ou un 
melange d'oleoyl-macrogolglyce rides. 

so 

7. Formulation selon les revendications 5 et 6, dans laquelle le composant (c) est compris dans la formulation en une 
quantite de 1 a 20 % en poids, de preference 1 a 10 % en poids, de maniere davantage preferee 1 a 5 % en poids, 
et de maniere preferee entre toutes cTenviron 4 % en poids. 

ss B. Formulation selon I'une queiconque des revendications precedentes, comprenant en outre un agent de regulation 
de la viscosite. 

9. Formulation selon la revendication 8, dans laquelle ledlt agent de regulation de la vlscoslt6 comprend un epaississant 
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10 . Formu.a.on selon la r e vend.ca*>n 9. dans .aqua.te .edit agent dentation de .a viscoslte est do dicyde da 
siliciumcolloYdal. 

5£SST» * q SX?. ^^pSS. toutes denviron 3 « en poids. 
sexuetle est la testosterone. 
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Time after application (h) 



♦Aqueous thixotroptc suspension, 4% testosterone 
-#~ Oteogel, 4% testosterone 
-o Oleogek, 2% testosterone 
-e- Baseline, no therapy 



Figure 1 
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